Evaluation for roles of nitric oxide generated in the anteroventral third ventricular region in controlling vasopressin secretion and cardiovascular system of conscious rats.
To examine local actions of nitric oxide (NO) on the neural mechanisms controlling the release of vasopressin (AVP) and the cardiovascular system in the anteroventral third ventricular region (AV3V), a pivotal area for autonomic functions, and to pursue the problem of whether it may have any role in the AVP and cardiovascular responses evoked by plasma hypertonicity or by increased prostaglandin E(2) (PGE(2)) in the AV3V - one possible factor implicated in osmotic responses. We infused NO-related agents into the AV3V, its adjacent area, the nucleus of the vertical limb of the diagonal band (VDB), or into the lateral cerebral ventricle of conscious rats, monitoring effects on plasma AVP, osmolality, sodium, potassium and chloride, arterial pressure and heart rate in the presence or absence of an osmotic or PGE(2) stimulus. The infusion sites were determined histologically. Infusion of L-arginine, the substrate of NO synthase (NOS), into the AV3V structures such as the median preoptic nucleus and periventricular nucleus produced dose-related increases in plasma AVP, arterial pressure and heart rate 5 or 15 min later, whereas infusion of D-arginine (which is not a substrate for NO synthesis) was without significant effect on these variables. Plasma osmolality or electrolytes were not changed by these treatments. The AV3V infusion of sodium nitroprusside (SNP), a spontaneous releaser of NO, also induced dose-dependent augmentations of plasma AVP, without evoking remarkable alteration in the cardiovascular parameters. The infusion of L- or D-arginine into the VDB affected none of the variables significantly. When applied intracerebroventricularly, L-arginine caused only increases in plasma AVP, whereas SNP caused only reductions in arterial pressure, leaving other variables at stable values. The effects of AV3V L-arginine on plasma AVP and the cardiovascular variables were abolished by N(G)-nitro-L-arginine methyl ester (L-NAME), a potent inhibitor of NOS, applied 15 min before. In contrast, infusion of L-NAME to the AV3V did not exert a significant effect on the responses of plasma AVP or cardiovascular variables to AV3V application of PGE(2) or i.v. infusion of hypertonic NaCl. The infusion of L-NAME alone did not affect plasma variables including AVP, although it tended to increase basal arterial pressure and heart rate. These results suggest that NO generated in or near the AV3V may act to enhance AVP release, arterial pressure and heart rate, but it may not play an essential role in eliciting the responses of these variables to osmotic or PGE(2) stimuli.